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Abstract
Objective—Few studies have examined adolescent self-report of patient-centered care (PCC). 
We investigated whether adolescent self-report of PCC varied by patient characteristics and 
whether receipt of PCC is associated with measures of adolescent primary care quality.
Methods—We analyzed cross-sectional data from Healthy Passages, a population-based survey 
with 4,105 tenth-graders and their parents. Adolescent report of PCC was derived from four items. 
Adolescent primary care quality was assessed by measuring access to confidential care, screening 
for important adolescent health topics, unmet need, and overall rating of health care. We 
conducted weighted bivariate analyses and multivariate logistic regression models of the 
association of PCC with adolescent characteristics and primary care quality.
Results—Forty-seven percent of adolescents reported that they received PCC. Report of 
receiving PCC was associated with high quality for other measures such as having a private 
conversation with a clinician (AOR 2.2; 95%CI [1.9, 2.6]) and having talked about health 
behaviors (AOR 1.6; 95%CI [1.4, 1.8]); it was also associated with lower likelihood for self-
reported unmet need for care (AOR 0.8; 95% CI [0.7, 0.9]) and having a serious untreated health 
problem (AOR 0.4; 95% CI [0.3, 0.5]).
Conclusions—Many adolescents do not report receiving PCC. Adolescent-reported PCC 
positively correlates with measures of high-quality adolescent primary care. Our study provides 
support for using adolescent-report of PCC as a measure of adolescent primary care quality.
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INTRODUCTION
Patient-centered care (PCC) is increasingly recognized as a key component of care quality 
that should be addressed as part of overall quality improvement strategies. The Institute of 
Medicine stated in its influential report, “Crossing the Quality Chasm,” that PCC is both a 
core component of well-functioning health systems and a defining element of the patient-
centered medical home (PCMH).1 Conceptually, PCC has been hypothesized to improve 
health-related patient behaviors such as adherence to care, patient activation and self-
management, and engagement in shared decision-making.2,3 Evidence is growing for adults 
that PCC is associated with achieving better outcomes.4–10 For instance, PCC is associated 
with lower readmission rates and greater adherence to treatment plans.5,10 Studies in 
pediatric settings have similarly demonstrated that PCC is associated with better parent-
reported experience and improved health outcomes.11–20 Furthermore, studies of adults have 
demonstrated that PCC may help reduce racial and ethnic disparities in the quality of 
care.21,22
PCC is generally measured by surveying patients about their health care experiences, 
because patients and families are generally considered the best reporters of these aspects of 
care. In the primary care setting, items assessing PCC usually address components of care 
such as how well providers listen, explain things, and treat patients and families with 
courtesy, respect, and cultural sensitivity. Measures of PCC in pediatrics typically rely on 
parent report, which can be problematic for adolescent care. Adolescents often see providers 
without their parent present and keep some of their health care confidential, especially when 
seeking care for sexual health, substance use, and other sensitive issues.23 Therefore, 
parents’ perspectives may be incomplete when reporting on adolescent receipt of PCC as 
they are not privy to all care provided at the visit. In addition, even when parents are present 
for care, their own and their adolescents’ perspectives on PCC might differ. Consequently, 
eliciting perspectives of PCC from adolescents is important. However, few studies have 
examined adolescents’ own reports on receipt of PCC. In addition, no studies to date have 
examined whether adolescent self-reported experience of care is associated with other 
measures of adolescent primary care quality. Thus, we aimed to examine in a community 
sample (1) whether adolescent self-report of PCC varies by patient characteristics and (2) 
whether adolescent receipt of PCC is associated with measures of adolescent primary care 
quality.
METHODS
We analyzed data from Healthy Passages, a longitudinal multi-site study of health among 
youth.24,25 The Healthy Passages study team conducted interviews of students and their 
primary caregivers (henceforth referred to as “parents”) to assess risk factors, health 
behaviors, and health outcomes. The participants were initially recruited through public 
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schools in and around Birmingham, Alabama; Houston, Texas; and Los Angeles County, 
California. The study team randomly sampled schools with probabilities designed to provide 
a balanced sample of children who were non-Hispanic black, Hispanic (regardless of race), 
and non-Hispanic white. Parents of 6,663 out of 11,532 children in sampled schools 
permitted us to contact them; 5,147 (77%) participated in the study. Parents provided written 
informed consent; children provided written assent. The baseline wave took place from 
2004–2006 when the youth were in 5th grade.
This study analyzes wave 3 data, which were collected five years after baseline, when most 
youth were in 10th grade. Data for wave 3 were collected in 2009–2011. The retention rate at 
wave 3 was 86.7%; 4,461 children completed the wave 3 surveys (16.1 [0.5] years). Three 
hundred fifty-six children were omitted because they were missing information on one of the 
variables included in the composite measure of patient-centered care, leaving an analysis 
sample of 4,105. Each parent–child dyad completed computer-assisted personal interviews 
and audio-computer-assisted self-interviews (for sensitive questions) in English or Spanish. 
Institutional review boards at the study sites and the CDC approved the study.
Patient-Centered Care
Using items adapted from the Young Adult Health Care Survey (YACHS),26 the Healthy 
Passages survey asked adolescents to report on four key components of patient-centeredness: 
whether their doctors/health providers listened carefully to them, explained things in a way 
that was easy to understand, showed respect for what they said, and spent enough time with 
them. Answer options included: always, usually, sometimes, and never. Adolescents who 
reported that their doctor/health provider “usually” or “always” performed all of these four 
activities over the last 12 months were classified as having received PCC; others were 
classified as having not received PCC.
Dependent Variables: Measures of Adolescent Primary Care Quality
The items that assessed adolescent primary care quality were also adapted from the 
YACHS.26 Receipt of confidential care was measured with the following yes/no items: 
“During the past 12 months, did you get a chance to speak with a doctor or other health 
provider privately, meaning one on one, without your parents or other people in the room?” 
and “During the past 12 months, did a doctor or other health provider tell you that what you 
talked about with them was confidential, meaning it would not be shared with anyone else?”
Provider screening for specific adolescent health-related topics was assessed. Screening for 
health behaviors included discussing weight, healthy eating or diet, and physical activity or 
exercise. Screening for drugs and alcohol included discussing substance use (i.e., tobacco, 
chewing tobacco or snuff, alcohol or drug use) and riding in a car or other motor vehicle 
with a driver who has been drinking or using drugs. Screening for sexual health included 
talking about deciding whether or not to have sex and about contraception. Lastly, screening 
for sexual orientation was assessed by asking whether a provider talked with them about 
sexual orientation. Screening for health behaviors, drugs and alcohol, and sexual health were 
each measured through two (drugs and alcohol and sexual health) or three (health behaviors) 
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summary dichotomous yes/no items where “yes” for the summary variable indicates that 
providers had discussed at least one of the related items.
Unmet need was assessed by the following two yes/no items: “Has there been any time in 
the past 12 months when you thought you should get medical care, including a regular 
check-up, visit for illness or a visit for another reason but you did not?” and “During the past 
12 months, have you ever had a serious health problem that went untreated?” For the overall 
rating of health care, adolescents were asked to rate all of the health care they received from 
doctors or health providers in the last 12 months from 0 to 10, where 0 indicated “worst 
health care possible” and 10 indicated “best health care possible.”
Independent Variables
Child demographic variables included age, gender, race/ethnicity (Asian, Black/non-
Hispanic, Hispanic, White/non-Hispanic, or Other), and insurance status (public, private, or 
no insurance). Household variables included annual family income (<$20,000, $20,000 – 
$69,999, or ≥$70,000) and highest household educational attainment (no high school degree, 
high school degree, some college, or college degree). Family income was missing for 3.9% 
of the sample so we included a missing indicator in all multivariate analyses. Child 
demographic and household variables were obtained from the parent survey. We also 
included site (Birmingham, Houston, or Los Angeles) as a study-related covariate.
We included a standard indicator of being a child with special health care needs (CSHCN) as 
an independent variable because health status is known to be associated with report of PCC. 
These screening items identify children with increased health care needs secondary to a 
physical, developmental, behavioral, or emotional condition that lasts at least 12 
months.27–29 In addition, we included adolescent self-reported health status (excellent, very 
good, good, fair, poor).
Analysis
First, we examined whether adolescent self-report of PCC was associated with patient 
characteristics. We used chi square statistics to determine bivariate associations between 
each variable and adolescent report of PCC.30 Patient characteristics included: child gender, 
age, race/ethnicity, insurance status, highest household education, household income, study 
site, CSHCN status, and adolescent self-report of global health status. We then built a 
multivariate logistic regression model to test the association between adolescent report of 
PCC and patient characteristics.
Second, we examined whether adolescent self-report of PCC was associated with other 
measures of adolescent primary care quality including measures of confidential care, 
appropriate adolescent screening, unmet need, and overall rating of health care. We used chi 
square statistics to determine bivariate associations and then built multivariate logistic 
regression models to test the associations of PCC with the measures of adolescent primary 
care quality. We used ordinal logistic regression models to test the bivariate and multivariate 
association of PCC and overall rating of health care. Multivariate analyses included the 
following covariates: child gender, age, race/ethnicity, insurance status, highest household 
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education, household income, study site, CSHCN status, and adolescent self-report of global 
health status.
We conducted two sensitivity analyses. First, because well child visits are the standard 
setting for screening, it is possible that associations could occur because adolescents who 
report having PCC are more likely to have a well child visit. Given this possibility, we re-ran 
the multivariate analysis limited to adolescents with a well child visit within the last 12 
months as a sensitivity analysis. Most adolescents (95.7%) reported having a well child visit 
within the last 12 months. Second, in addition to our dichotomized PCC variable, we derived 
an average PCC score across the four items and re-ran the analyses to assess whether 
dichotomizing PCC was biasing the results.
For bivariate and multivariate analyses, we accounted for design and nonresponse weights, 
clustering of children within schools, and site stratification using a sandwich estimator and a 
Taylor series linearization, as implemented by the survey estimation commands in Stata/SE 
11.2.
RESULTS
Forty-seven percent of adolescents reported that they received PCC. As shown in Table 1, in 
bivariate analysis, White adolescents reported PCC more often than Asian, Black, or 
Hispanic adolescents (Hispanic [39%], Asian [44%], Black [49%], White [58%]; p<0.001) 
and adolescents with private insurance reported PCC more often than adolescents with 
public or no insurance (adolescents with private [56%], public [41%], and no [30%] 
insurance; p<0.001). Adolescents in households with higher education levels and greater 
household income more frequently reported PCC. Adolescents reported PCC also more 
frequently with better self-reported global health status (excellent [55%], very good [53%], 
good [39%], fair/poor [36%]; p<0.001); adolescents with chronic conditions more frequently 
reported PCC than adolescents without chronic conditions (with chronic conditions [51%], 
without chronic conditions [45%]; p=0.009). In multivariate analysis, race/ethnicity and 
chronic condition status were no longer significantly associated with adolescent report of 
PCC.
Report of PCC was associated with other measures of adolescent primary care quality in 
both bivariate and multivariate analyses (Tables 2 and 3). On average, adolescents with PCC 
reported other measures of adolescent primary care quality at higher rates. The largest 
differences were in receipt of confidential care; 21% more adolescents with PCC report 
having a private conversation (60% vs. 39%; p<0.001) and 17% more report being told a 
conversation was confidential than adolescents without PCC (60% vs. 43%; p<0.001). In 
comparison to adolescents without PCC, adolescents with PCC had a higher odds of having 
had a private conversation with a health care provider (AOR 2.2; 95%CI 1.9, 2.6) and of 
being told a conversation was confidential (AOR 2.0; 95%CI 1.7, 2.4). Adolescents with 
PCC also had higher odds of having talked about health behaviors (AOR 1.6; 95%CI 1.4, 
1.8), substance use (AOR 1.4; 95%CI 1.2, 1.7), sexual health (AOR 1.6; 95%CI 1.4, 1.9), 
and sexual orientation (AOR 1.5; 95%CI 1.2, 1.9). Furthermore, adolescents with PCC had 
lower odds of unmet need as measured by report of not receiving needed care (AOR 0.8; 
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95%CI 0.7, 1.0) and having a serious health problem that went untreated (AOR 0.4; 95% CI 
0.3, 0.5). Lastly, adolescents with PCC had a higher overall rating of their health care (AOR 
2.2; 95%CI 1.9, 2.5). Our sensitivity analysis limiting the analysis to only those adolescents 
who had reported having a well child visit within the last 12 months (95.7%) did not 
substantially change our results. Our sensitivity analysis re-running the models using an 
average PCC score also did not substantially change our results.
DISCUSSION
Although PCC is a pillar of health care quality, more than half of tenth-graders in this 
community sample of adolescents did not report receiving PCC. Receipt of PCC was most 
strongly associated with higher levels of household education and higher levels of 
adolescent-reported global health status. In addition, we found that report of PCC was 
associated with measures of adolescent primary care quality. Adolescents who reported PCC 
were more likely to have confidential conversations and be screened for important 
adolescent health topics. Furthermore, adolescents who reported PCC were less likely to 
report unmet health care need and adolescents who reported PCC rated their health care 
higher than those who did not report PCC.
Our study demonstrates that fewer than half of adolescents report receiving patient-centered 
care. Other studies have found that 67–95% of parents report receiving measures of PCC 
(e.g., listening carefully, spending enough time), which is higher than what we found by 
adolescent report.31–35 In regards to sociodemographic characteristics associated with 
adolescent report of PCC, our results also show that adolescents were less likely to report 
PCC if they did not have insurance and were more likely to report PCC if they were from 
households with higher educational attainment. Bivariate analyses found that Asian, Black, 
and Hispanic adolescents report receiving PCC less than White adolescents; however, these 
differences are attenuated in the multivariate model that includes markers of socioeconomic 
status and health status. The attenuation in our multivariate model suggests that the 
socioeconomic and health differences might underlie racial/ethnic differences in adolescent 
receipt of PCC. Our findings are in contrast to the adult literature that has shown that Asian 
and Hispanic patients often report PCC less than White patients in analyses that control for 
socioeconomic status.31 Health status, however, has consistently been found in the adult 
literature to be associated with report of PCC,36 and we show similar results for adolescents.
Our study has implications for adolescent primary care more broadly. Although primary care 
is critical for the health and well-being of adolescents, many adolescents go without the 
services they need in primary care such as adequate health screening and counseling.37–50 
Adolescents should receive more routine STD testing and emotional and mental health 
screening.37,51–55 Studies have shown that only 18% of adolescents reported discussing 
risky behaviors37 and that the odds of receiving preventive counseling and screening were 
higher for adolescents who reported meeting privately with providers.37,47 Providing 
confidential care itself is another measure of quality of adolescent primary care. Similar to 
our study, others have found that no more than half of adolescents report having confidential 
care.51,56 Our study suggests, however, that measures such as preventive counseling, 
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screening, and confidential care are positively associated with report of PCC. Thus, 
providing PCC could be associated with improving other aspects of adolescent primary care.
As stated above, PCC is also a defining element of the PCMH. The PCMH has emerged as 
the national standard for providing comprehensive primary care, especially since the passage 
of the Patient Protection and Affordable Care Act in 2010 (ACA); the ACA funds primary 
care payment and practice reforms including the PCMH as well as incentives to promote 
PCMH services.57 Measuring PCC is now standard for many practices; for instance, the 
National Committee for Quality Assurance requires practices to submit measures of PCC to 
receive PCMH recognition. Further, children who receive care in a PCMH have fewer unmet 
needs, higher quality of care, and better health outcomes.58–60 Our study adds support for 
PCC as a key component of the PCMH that contributes to these improvements. Adolescent 
report of PCC illustrates the potential for using adolescent feedback as one measure to 
determine the efficacy of such efforts.
This study is the first to our knowledge to examine the association of adolescent report of 
PCC with measures of the quality of the primary care adolescents receive. Our findings are 
consistent with multiple adult studies that have demonstrated that patient experience is 
associated with patient behavior (e.g., adherence), clinical processes (e.g., process measures 
for acute myocardial infarction), clinical outcomes (e.g., mortality), and patient safety (e.g., 
rate of infections).2,5,6,61–72 There have been fewer pediatric studies, but they also show 
similar findings. For example, when parents are less involved in decision-making and 
receive fewer explanations about their child’s care, they report lower quality of care for their 
child.73,74 Moreover, poor family-centeredness is associated with increased family stress and 
higher rates of delayed or forgone care.17 Our findings add support for the connection 
between PCC and other health outcomes and emphasize the potential value of adolescent-
report of PCC.
Healthy Passages is a large community-based sample of adolescents, but it has limitations. 
The cohort includes adolescents from three metropolitan areas, so results might not 
generalize to other populations. In addition, all measures were gathered through self-report 
by adolescents and their parents. Self-reported measures offer only one dimension of quality 
of care and like other distinct dimensions, might not correlate strongly with other quality 
dimensions. In addition, adolescents’ experiences of their care, including unmet needs, 
might also be influenced by factors outside of the healthcare system.
Adolescent self-report of PCC is associated with receipt of better primary care and fewer 
unmet health care needs. Adolescents often go without the services they need; given the 
association with other measures of adolescent primary care quality, provision of PCC might 
increase the likelihood of adolescents receiving other services. Overall, our study provides 
support for using adolescent-report of PCC as a measure of adolescent primary care quality 
especially given the emphasis of PCC within the PCMH. Furthermore, given the findings in 
adults and our findings, efforts to strengthen PCC for adolescents may play a role in 
addressing disparities in quality of care. Regardless, these findings support asking 
adolescents directly about whether they receive PCC as a measure of the quality of the 
primary care they receive. Furthermore, given that over half of adolescents do not report 
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receiving PCC, improving PCC for adolescents should be a target for future primary care 
interventions.
Acknowledgments
We thank David J. Klein, MS, for comments on the draft of the paper, Melody Wu for help editing the paper, other 
Healthy Passages staff, and the study participants.
FUNDING SOURCE:
Support for this work was provided by the Centers for Disease Control and Prevention (CCU609653, CCU915773, 
U48DP000046, U48DP000057, U48DP000056, U19DP002663, U19DP002664, and U19DP002665); the National 
Institutes of Health (5KL2TR001100: PI Toomey); and U.S. Department of Health and Human Services Agency for 
Healthcare Research and Quality and Centers for Medicare & Medicaid Services, CHIPRA Pediatric Quality 
Measures Program Centers of Excellence (U18 HS 020513: PI Schuster).
ABBREVIATIONS
AOR adjusted odds ratio
CSHCN children with special health care needs
FPL federal poverty level
PCC patient-centered care
PCMH patient-centered medical home
REFERENCES
1. Crossing the Quality Chasm: A New Health System for the 21st Century. Washington, D.C.: 
National Academy Press; 2001. Institute of Medicine Committee on the Quality of Health Care in 
America. 
2. Anhang Price R, Elliott MN, Zaslavsky AM, Hays RD, Lehrman WG, Rybowski L, Edgman-
Levitan S, Cleary PD. Examining the role of patient experience surveys in measuring health care 
quality. Med Care Res Rev MCRR. 2014; 71(5):522–554. [PubMed: 25027409] 
3. Xu X, Buta E, Anhang Price R, Elliott MN, Hays RD, Cleary PD. Methodological Considerations 
When Studying the Association between Patient-Reported Care Experiences and Mortality. Health 
Serv Res. 2014 Dec.:n/a–n/a.
4. Veroff D, Marr A, Wennberg DE. Enhanced support for shared decision making reduced costs of 
care for patients with preference-sensitive conditions. Health Aff Proj Hope. 2013; 32(2):285–293.
5. Boulding W, Glickman SW, Manary MP, Schulman KA, Staelin R. Relationship between patient 
satisfaction with inpatient care and hospital readmission within 30 days. Am J Manag Care. 2011; 
17(1):41–48. [PubMed: 21348567] 
6. Glickman SW, Boulding W, Manary M, Staelin R, Roe MT, Wolosin RJ, Ohman EM, Peterson ED, 
Schulman KA. Patient satisfaction and its relationship with clinical quality and inpatient mortality 
in acute myocardial infarction. Circ Cardiovasc Qual Outcomes. 2010; 3(2):188–195. [PubMed: 
20179265] 
7. Stewart M, Brown JB, Donner A, McWhinney IR, Oates J, Weston WW, Jordan J. The impact of 
patient-centered care on outcomes. J Fam Pract. 2000; 49(9):796–804. [PubMed: 11032203] 
8. Stewart MA. Effective physician-patient communication and health outcomes: a review. CMAJ Can 
Med Assoc J J Assoc Medicale Can. 1995; 152(9):1423–1433.
9. Street RL Jr, Slee C, Kalauokalani DK, Dean DE, Tancredi DJ, Kravitz RL. Improving physician-
patient communication about cancer pain with a tailored education-coaching intervention. Patient 
Educ Couns. 2010; 80(1):42–47. [PubMed: 19962845] 
Toomey et al. Page 8













10. Street RL Jr, Makoul G, Arora NK, Epstein RM. How does communication heal? Pathways linking 
clinician-patient communication to health outcomes. Patient Educ Couns. 2009; 74(3):295–301. 
[PubMed: 19150199] 
11. Palfrey JS, Sofis LA, Davidson EJ, Liu J, Freeman L, Ganz ML. Pediatric Alliance for Coordinated 
Care. The Pediatric Alliance for Coordinated Care: evaluation of a medical home model. 
Pediatrics. 2004; 113(5 Suppl):1507–1516. [PubMed: 15121919] 
12. Clark NM, Gong M, Schork MA, Evans D, Roloff D, Hurwitz M, Maiman L, Mellins RB. Impact 
of education for physicians on patient outcomes. Pediatrics. 1998; 101(5):831–836. [PubMed: 
9565410] 
13. Clark NM, Gong M, Schork MA, Kaciroti N, Evans D, Roloff D, Hurwitz M, Maiman LA, Mellins 
RB. Long-term effects of asthma education for physicians on patient satisfaction and use of health 
services. Eur Respir J. 2000; 16(1):15–21. [PubMed: 10933079] 
14. Denboba D, McPherson MG, Kenney MK, Strickland B, Newacheck PW. Achieving family and 
provider partnerships for children with special health care needs. Pediatrics. 2006; 118(4):1607–
1615. [PubMed: 17015553] 
15. Jessop DJ, Stein RE. Providing comprehensive health care to children with chronic illness. 
Pediatrics. 1994; 93(4):602–607. [PubMed: 8134215] 
16. Homer CJ, Klatka K, Romm D, Kuhlthau K, Bloom S, Newacheck P, Van Cleave J, Perrin JM. A 
review of the evidence for the medical home for children with special health care needs. Pediatrics. 
2008; 122(4):e922–e937. [PubMed: 18829788] 
17. Smaldone A, Honig J, Byrne MW. Delayed and forgone care for children with special health care 
needs in New York State. Matern Child Health J. 2005; 9(2 Suppl):S75–S86. [PubMed: 15973482] 
18. Farmer JE, Clark MJ, Sherman A, Marien WE, Selva TJ. Comprehensive primary care for children 
with special health care needs in rural areas. Pediatrics. 2005; 116(3):649–656. [PubMed: 
16140704] 
19. Scal P, Ireland M. Addressing transition to adult health care for adolescents with special health care 
needs. Pediatrics. 2005; 115(6):1607–1612. [PubMed: 15930223] 
20. Ngui EM, Flores G. Satisfaction with care and ease of using health care services among parents of 
children with special health care needs: the roles of race/ethnicity, insurance, language, and 
adequacy of family-centered care. Pediatrics. 2006; 117(4):1184–1196. [PubMed: 16585314] 
21. Saha S, Beach MC, Cooper LA. Patient centeredness, cultural competence and healthcare quality. J 
Natl Med Assoc. 2008; 100(11):1275–1285. [PubMed: 19024223] 
22. Van Ryn M. Research on the provider contribution to race/ethnicity disparities in medical care. 
Med Care. 2002; 40(1 Suppl):I140–I151. [PubMed: 11789627] 
23. Rosenthal SL, Lewis LM, Succop PA, Burklow KA, Nelson PR, Shedd KD, Heyman RB, Biro FM. 
Adolescents’ views regarding sexual history taking. Clin Pediatr (Phila). 1999; 38(4):227–233. 
[PubMed: 10326178] 
24. Schuster MA, Elliott MN, Kanouse DE, Wallander JL, Tortolero SR, Ratner JA, Klein DJ, Cuccaro 
PM, Davies SL, Banspach SW. Racial and Ethnic Health Disparities among Fifth-Graders in Three 
Cities. N Engl J Med. 2012; 367(8):735–745. [PubMed: 22913683] 
25. Windle M, Grunbaum JA, Elliott M, Tortolero SR, Berry S, Gilliland J, Kanouse DE, Parcel GS, 
Wallander J, Kelder S, Collins J, Kolbe L, Schuster M. Healthy passages: A multilevel, 
multimethod longitudinal study of adolescent health. Am J Prev Med. 2004; 27(2):164–172. 
[PubMed: 15261905] 
26. Young Adult Health Care Survey (YAHCS) | CAHMI. [Accessed December 11, 2014] http://
www.cahmi.org/projects/yahcs/. 
27. Bethell CD, Read D, Stein REK, Blumberg SJ, Wells N, Newacheck PW. Identifying children with 
special health care needs: development and evaluation of a short screening instrument. Ambul 
Pediatr Off J Ambul Pediatr Assoc. 2002; 2(1):38–48.
28. Bethell CD, Read D, Neff J, Blumberg SJ, Stein REK, Sharp V, Newacheck PW. Comparison of 
the children with special health care needs screener to the questionnaire for identifying children 
with chronic conditions--revised. Ambul Pediatr Off J Ambul Pediatr Assoc. 2002; 2(1):49–57.
Toomey et al. Page 9













29. Van Dyck PC, McPherson M, Strickland BB, Nesseler K, Blumberg SJ, Cynamon ML, Newacheck 
PW. The national survey of children with special health care needs. Ambul Pediatr Off J Ambul 
Pediatr Assoc. 2002; 2(1):29–37.
30. Rao JNK, Scott AJ. On Chi-Squared Tests for Multiway Contingency Tables with Cell Proportions 
Estimated from Survey Data. Ann Stat. 1984; 12(1):46–60.
31. Weech-Maldonado R, Morales LS, Spritzer K, Elliott M, Hays RD. Racial and ethnic differences in 
parents’ assessments of pediatric care in Medicaid managed care. Health Serv Res. 2001; 36(3):
575–594. [PubMed: 11482590] 
32. Montes G, Halterman JS. White-black disparities in family-centered care among children with 
autism in the United States: evidence from the NS-CSHCN 2005–2006. Acad Pediatr. 2011; 11(4):
297–304. [PubMed: 21622042] 
33. Guerrero AD, Chen J, Inkelas M, Rodriguez HP, Ortega AN. Racial and ethnic disparities in 
pediatric experiences of family-centered care. Med Care. 2010; 48(4):388–393. [PubMed: 
20220533] 
34. Guerrero AD, Rodriguez MA, Flores G. Disparities in Provider Elicitation of Parents’ 
Developmental Concerns for US Children. Pediatrics. 2011; 128(5):901–909. [PubMed: 
22007017] 
35. Strickland B, McPherson M, Weissman G, Dyck P van, Huang ZJ, Newacheck P. Access to the 
Medical Home: Results of the National Survey of Children With Special Health Care Needs. 
Pediatrics. 2004; 113(Supplement 4):1485–1492. [PubMed: 15121916] 
36. Covinsky KE, Rosenthal GE, Chren MM, Justice AC, Fortinsky RH, Palmer RM, Landefeld CS. 
The relation between health status changes and patient satisfaction in older hospitalized medical 
patients. J Gen Intern Med. 1998; 13(4):223–229. [PubMed: 9565384] 
37. Bethell C, Klein J, Peck C. Assessing Health System Provision of Adolescent Preventive Services: 
The Young Adult Health Care Survey. Med Care May 2001. 2001; 39(5):478–490.
38. Blum RW, Beuhring T, Wunderlich M, Resnick MD. Don’t ask, they won’t tell: the quality of 
adolescent health screening in five practice settings. Am J Public Health. 1996; 86(12):1767–1772. 
[PubMed: 9003135] 
39. Britto MT, Klostermann BK, Bonny AE, Altum SA, Hornung RW. Impact of a school-based 
intervention on access to healthcare for underserved youth. J Adolesc Health Off Publ Soc Adolesc 
Med. 2001; 29(2):116–124.
40. Ellen JM, Lane MA, McCright J. Are adolescents being screened for sexually transmitted diseases? 
A study of low income African American adolescents in San Francisco. Sex Transm Infect. 2000; 
76(2):94–97. [PubMed: 10858709] 
41. Epner JE, Levenberg PB, Schoeny ME. Primary care providers’ responsiveness to health-risk 
behaviors reported by adolescent patients. Arch Pediatr Adolesc Med. 1998; 152(8):774–780. 
[PubMed: 9701137] 
42. Goodwin MA, Flocke SA, Borawski EA, Zyzanski SJ, Stange KC. Direct observation of health-
habit counseling of adolescents. Arch Pediatr Adolesc Med. 1999; 153(4):367–373. [PubMed: 
10201719] 
43. Halpern-Felsher BL, Ozer EM, Millstein SG, Wibbelsman CJ, Fuster CD, Elster AB, Irwin CE Jr. 
Preventive services in a health maintenance organization: how well do pediatricians screen and 
educate adolescent patients? Arch Pediatr Adolesc Med. 2000; 154(2):173–179. [PubMed: 
10665605] 
44. Igra V, Millstein SG. Current status and approaches to improving preventive services for 
adolescents. JAMA J Am Med Assoc. 1993; 269(11):1408–1412.
45. Joffe A, Radius S, Gall M. Health counseling for adolescents: what they want, what they get, and 
who gives it. Pediatrics. 1988; 82(3 Pt 2):481–485. [PubMed: 3405684] 
46. Klein JD, Slap GB, Elster AB, Schonberg SK. Access to health care for adolescents. A position 
paper of the Society for Adolescent Medicine. J Adolesc Health Off Publ Soc Adolesc Med. 1992; 
13(2):162–170.
47. Klein JD, Wilson KM. Delivering quality care: adolescents’ discussion of health risks with their 
providers. J Adolesc Health Off Publ Soc Adolesc Med. 2002; 30(3):190–195.
Toomey et al. Page 10













48. Lafferty WE, Downey L, Holan CM, Lind A, Kassler W, Tao G, Irwin KL. Provision of sexual 
health services to adolescent enrollees in Medicaid managed care. Am J Public Health. 2002; 
92(11):1779–1783. [PubMed: 12406808] 
49. Lafferty WE, Downey L, Shields AW, Holan CM, Lind A. Adolescent enrollees in Medicaid 
managed care: the provision of well care and sexual health assessment. J Adolesc Health Off Publ 
Soc Adolesc Med. 2001; 28(6):497–508.
50. Malus M, LaChance PA, Lamy L, Macaulay A, Vanasse M. Priorities in adolescent health care: the 
teenager’s viewpoint. J Fam Pract. 1987; 25(2):159–162. [PubMed: 3612039] 
51. Bravender T, Lyna P, Tulsky J, Ostbye T, Dolor R, Coffman C, Bilheimer A, Lin P-H, Pollak K. 
156. Primary Care Physicians’ Assurances of Confidentiality and Time Spent Alone With 
Adolescents During Routine Health Care Visits. J Adolesc Health. 2013; 52(2 Supplement 1):S95–
S96.
52. Henry-Reid LM, O’Connor KG, Klein JD, Cooper E, Flynn P, Futterman DC. Current Pediatrician 
Practices in Identifying High-risk Behaviors of Adolescents. Pediatrics. 2010; 125(4):e741–e747. 
[PubMed: 20308220] 
53. Ma J, Wang Y, Stafford RS. U.S. adolescents receive suboptimal preventive counseling during 
ambulatory care. J Adolesc Health. 2005; 36(5):441.e1–441.e7. [PubMed: 15841517] 
54. Ozer EM, Zahnd EG, Adams SH, Husting SR, Wibbelsman CJ, Norman KP, Smiga SM. Are 
Adolescents Being Screened for Emotional Distress in Primary Care? J Adolesc Health. 2009; 
44(6):520–527. [PubMed: 19465315] 
55. Frankenfield DL, Keyl PM, Gielen A, Wissow LS, Werthamer L, Baker SP. Adolescent patients—
healthy or hurting?: Missed opportunities to screen for suicide risk in the primary care setting. 
Arch Pediatr Adolesc Med. 2000; 154(2):162–168. [PubMed: 10665603] 
56. Gilbert AL, Rickert VI, Aalsma MC. Clinical Conversations About Health: The Impact of 
Confidentiality in Preventive Adolescent Care. J Adolesc Health. 2014; 55(5):672–677. [PubMed: 
25043835] 
57. Patient Protection and Affordable Care Act 42 U.S.C. § 18001 et Seq. 2010
58. Toomey SL, Chan E, Ratner JA, Schuster MA. The patient-centered medical home, practice 
patterns, and functional outcomes for children with attention deficit/hyperactivity disorder. Acad 
Pediatr. 2011; 11(6):500–507. [PubMed: 21967721] 
59. Strickland BB, Singh GK, Kogan MD, Mann MY, van Dyck PC, Newacheck PW. Access to the 
medical home: new findings from the 2005–2006 National Survey of Children with Special Health 
Care Needs. Pediatrics. 2009; 123(6):e996–e1004. [PubMed: 19482751] 
60. Aysola J, Orav EJ, Ayanian JZ. Neighborhood characteristics associated with access to patient-
centered medical homes for children. Health Aff Proj Hope. 2011; 30(11):2080–2089.
61. Dang BN, Westbrook RA, Black WC, Rodriguez-Barradas MC, Giordano TP. Examining the Link 
between Patient Satisfaction and Adherence to HIV Care: A Structural Equation Model. PLoS 
ONE. 2013; 8(1):e54729. [PubMed: 23382948] 
62. Howell E, Graham C, Hoffman A, Lowe D, McKevitt C, Reeves R, Rudd AG. Comparison of 
patients’ assessments of the quality of stroke care with audit findings. Qual Saf Health Care. 2007; 
16(6):450–455. [PubMed: 18055890] 
63. Sequist TD, Schneider EC, Anastario M, Odigie EG, Marshall R, Rogers WH, Safran DG. Quality 
monitoring of physicians: linking patients’ experiences of care to clinical quality and outcomes. J 
Gen Intern Med. 2008; 23(11):1784–1790. [PubMed: 18752026] 
64. Sequist TD, Glahn TV, Li A, Rogers WH, Safran DG. Measuring chronic care delivery: patient 
experiences and clinical performance. Int J Qual Health Care. 2012; 24(3):206–213. [PubMed: 
22490300] 
65. Fremont AM, Cleary PD, Hargraves JL, Rowe RM, Jacobson NB, Ayanian JZ. Patient-centered 
processes of care and long-term outcomes of myocardial infarction. J Gen Intern Med. 2001; 
16(12):800–808. [PubMed: 11903758] 
66. Jaipaul CK, Rosenthal GE. Do Hospitals With Lower Mortality Have Higher Patient Satisfaction? 
A Regional Analysis of Patients With Medical Diagnoses. Am J Med Qual. 2003; 18(2):59–65. 
[PubMed: 12710554] 
Toomey et al. Page 11













67. Meterko M, Wright S, Lin H, Lowy E, Cleary PD. Mortality among patients with acute myocardial 
infarction: the influences of patient-centered care and evidence-based medicine. Health Serv Res. 
2010; 45(5 Pt 1):1188–1204. [PubMed: 20662947] 
68. Gupta A, Daigle S, Mojica J, Hurley RW. Patient perception of pain care in hospitals in the United 
States. J Pain Res. 2009; 2:157–164. [PubMed: 21197302] 
69. Srinivas R, Chavin KD, Baliga PK, Srinivas T, Taber DJ. Association Between Patient Satisfaction 
and Outcomes in Kidney Transplant. Am J Med Qual. 2014 Jan. 1062860613519163. 
70. Isaac T, Zaslavsky AM, Cleary PD, Landon BE. The relationship between patients’ perception of 
care and measures of hospital quality and safety. Health Serv Res. 2010; 45(4):1024–1040. 
[PubMed: 20528990] 
71. Doyle C, Lennox L, Bell D. A systematic review of evidence on the links between patient 
experience and clinical safety and effectiveness. BMJ Open. 2013; 3(1)
72. Tzeng H-M, Hu HM, Yin C-Y, Johnson D. Link Between Patients’ Perceptions of Their Acute 
Care Hospital Experience and Institutions’ Injurious Fall Rates. J Nurs Care Qual. 2011 Apr; 
26(2):151–160. [PubMed: 21037485] 
73. Homer CJ, Marino B, Cleary PD, Alpert HR, Smith B, Crowley Ganser CM, Brustowicz RM, 
Goldmann DA. Quality of care at a children’s hospital: the parent’s perspective. Arch Pediatr 
Adolesc Med. 1999; 153(11):1123–1129. [PubMed: 10555712] 
74. Mack JW, Hilden JM, Watterson J, Moore C, Turner B, Grier HE, Weeks JC, Wolfe J. Parent and 
physician perspectives on quality of care at the end of life in children with cancer. J Clin Oncol Off 
J Am Soc Clin Oncol. 2005; 23(36):9155–9161.
Toomey et al. Page 12














Adolescent-report of patient-centered care is positively associated with measures of high-
quality adolescent primary care. Adolescent-reported patient-centered care may be a 
useful measure of the quality of primary care for adolescents.
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Table 1















  Male (2,088) 47% 1.0 REF
  Female (2,017) 47% 0.9 (0.7, 1.0) 0.07
Race/ethnicity
  Asian (92) 44% <0.001 0.7 (0.4, 1.2) 0.2
  Black (1,359) 49% 1.1 (0.9, 1.4) 0.3
  Hispanic (1,276) 39% 1.1 (0.9, 1.5) 0.4
  Other (378) 48% 1.1 (0.8, 1.5) 0.8
  White (967) 58% REF
Insurance status
  Private (2,004) 56% <0.001 REF
  Public (1,674) 41% 0.9 (0.7, 1.1) 0.1
  None (347) 30% 0.6 (0.4, 0.8) <0.001
Highest household education
  No high school degree (875) 34% <0.001 REF
  High school degree (789) 43% 1.3 (1.0, 1.7) 0.03
  Some college (1,121) 49% 1.5 (1.1, 1.9) 0.003
  College degree or greater (1,247) 61% 1.9 (1.4, 2.5) <0.001
Household income
  <$20,000 (1,067) 38% <0.001 REF
  $20,000–69,999 (1,672) 45% 1.1 (0.9, 1.3) 0.4
  $70,000 (1,206) 62% 1.5 (1.1, 2.0) 0.04
  Missing (160) 36% 0.9 (0.6, 1.3) 0.5
Site
  Birmingham (1,279) 55% <0.001 REF
  Houston (1,405) 43% 0.8 (0.7, 1.0) 0.09
  Los Angeles (1,421) 42% 0.8 (0.7, 1.0) 0.06
HEALTH STATUS
Children with special health care
needs (CSHCN)


























  Yes (973) 51% 0.009 1.1 (0.9, 1.3) 0.4
  No (3,119) 45% REF
Adolescent global health status
  Excellent (891) 55% REF
  Very good (1,456) 53% <0.001 0.9 (0.8, 1.2) 0.4
  Good (1,272) 39% 0.6 (0.6, 0.9) <0.001
  Fair/Poor (485) 36% 0.6 (0.5, 0.9) <0.001
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Table 2




















Chance to have a private conversation
  Yes (2,068) 60% 39% +21% <0.001
Told a conversation was confidential
  Yes (2,157) 60% 43% +17% <0.001
HEALTH BEHAVIORS
Talked about weight
  Yes (1,287) 33% 29% +4% 0.02
Talked about healthy eating or diet
  Yes (1,645) 45% 35% +10% <0.001
Talked about physical activity or exercise
  Yes (1,999) 53% 44% +9% <0.001
Talked about ≥ 1 of above health behaviors
  Yes (2,296) 60% 51% +9% <0.001
SUBSTANCE USE
Talked about not riding with people who have
been drinking/using drugs
  Yes (1,082) 29% 24% +5% 0.001
Talked about substance use
  Yes (1,244) 35% 26% +9% <0.001
Talked about ≥ 1 of above substance use topics
  Yes (1,497) 40% 33% +7% <0.001
SEXUAL HEALTH
Talked about whether or not to have sex
  Yes (1,234) 34% 25% +9% <0.001
Talked about contraception
  Yes (1,485) 40% 32% +8% <0.001
Talked about > 1 of above sexual health topics
  Yes (1,712) 45% 37% +8% <0.001
SEXUAL ORIENTATION
Talked about sexual orientation
  Yes (646) 18% 14% +4% 0.003
UNMET NEED
Any time thought you needed care and didn’t
get it
  No (2,799) 71% 65% +6% <0.001
Serious health problem that went untreated
  No (3,913) 98% 94% +4% <0.001
Unadjusted Odds Ratio (95% CI)
OVERALL RATING OF HEALTH CARE 2.7 (2.4, 3.1) <0.001
*
Minor variation in the N for each variable.
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Table 3
Multivariate Analysis of the Association between Adolescent Report of Patient-Centered Care and Other 
Measures of Adolescent Primary Care Quality*
Dependent Variable AOR of Outcome for those
with Patient-Centered Care in





Having a private conversation 2.2 (1.9, 2.6) <0.001
Told a conversation was confidential 2.0 (1.7, 2.4) <0.001
SCREENING/RISK BEHAVIORS
Talked about ≥ 1 health behavior 1.6 (1.4, 1.8) <0.001
Talked about ≥1 substance use topic 1.4 (1.2, 1.7) <0.001
Talked about ≥ 1 sexual health topic 1.6 (1.4, 1.9) <0.001
Talked about sexual orientation 1.5 (1.2, 1.9) <0.001
UNMET NEEDS
Any time thought you needed care and didn’t
get it
0.8 (0.7, 0.9) 0.005
Serious health problem that went untreated 0.4 (0.3, 0.5) <0.001
OVERALL RATING OF HEALTH CARE 2.2 (1.9, 2.5) <0.001
*
All models control for: child gender, age, race/ethnicity, insurance status, highest household education, family income, study site, CSHCN status, 
and adolescent self-report of global health status.
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